The phenotypic switch from chondrocytes to bone-forming cells involves asymmetric cell division and apoptosis.
We have investigated the early cellular events that take place during the phenotypic switch from hypertrophic chondrocytes to bone-forming cells in a) chondrocytes located inside intact lacunae after embryonic chick femurs had been cut through the hypertrophic cartilage and cultured for 1-15 days; and b) at the cartilage/marrow interface of femurs after short-term culture. Ultrastructural studies were combined with in situ methods localizing proliferating and apoptotic cells, and 3D-reconstructions of confocal images of the cartilage/marrow edge. The crucial event in the phenotypic switch was an asymmetric cell division which resulted in one daughter cell which underwent apoptosis and another viable daughter cell which subsequently differentiated to an osteogenic cell, i.e to a smaller basophilic cell that was positive for alkaline phosphatase, type I collagen, osteonectin, osteopontin, bone sialoprotein and osteocalcin and that, after 12-15 days in culture, could synthesize a mineralized bone matrix within intact lacunae. The present results suggest a mechanism whereby differentiated cells can change their phenotype. At least one mitotic division seems to be required to fix the commitment to the new phenotype.